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In the present note, we shall give a short proof of the negative solution of Hilbert's 10th problem.
That is, we lead to the unsolvability of the problem directly from the following result of Davis [3] :
Every recursively enumerable set S can be expressed in the form, (*)
x e S= (3y)(dk)k<y(3z1)... (3zm) [P(x, y, k, z1, ... , zm) -0], where P is a polynomial with integer coefficients.
We shall give a full detail in [6] . 1. First, we define certain sequences and state some lemmata. Definition 1. Let un, vn, (a)n be sequences of numbers defined by u1=u2=1, un+2=Ufl+1+un, v1=1, v2=3, vn+2-vn+l+vn, (a)0=0, (a)1=1, (a)n+2=a. (a)n+1-(a)n, where a is a constant. Lemma 1.
(1) I f m n, then um un.
(2) gum+n =umvn +unvm.
For (1) - (6), let a=(1 + '/ 5 ) /2, j3=(1-/5)/2 and then we obtain un = (an -Rn) / ~/ 5 and vn = an + pn, from which the above formulae may be derived.
For (7), we put p=(2x)n. By (2x)>x' we have xn(2p)n < (2xp)n < (xn +1)(2p)n.
Definition 2. We define sequences of numbers la In, {a}n such that : a1=1, ale=a+1, laln+2=a.l an+l-aln,
Lemma 2 is proved by using induction and Lemma 1. The remaining can be obtained from Chinese Remainder Theorem and u2~n = v2tin (mod vein) for 0 < i < y.
Next, assume the right side and prove the left side. Let zik be Rem (at, (v2k.n)z)=zik (k<y). From (vn)z>cO(x, y) and v2i , J u2y,1, we have (v2in)z I P1(x, y, a, a1, . .. , ak), thus (v22n)z P1(x, y, a', z1i, ... , zki) for some a' < y. Hence, P(x, y, i, z1i, 3. Now we have: Theorem 2. Recursively enumerable predicates are diophantine. Proof.
By (*), Lemma 4, Lemma 5 and Theorem 1. Thus, we have obtained the negative solution of Hilbert's 10th problem.
It is very interesting to consider the relation between the positive results and the negative ones.
In Baker [1] , the homogeneity of polynomials is used essentially. But it is impossible to extend the number of variables of the polynomials, even if the homogeneity of the polynomials is used.
We should remark the following result:
There exists a positive integer m and an irreducible p-ary form f o f degree n>_ 3 with integer coefficients such that the existence o f solutions o f the equation f (x1, x2, ... , x) = m can not be determined effectively.
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